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^ Homogeneous concentrated liquid detergent compositions containing a monoester of a dicarboxylic add. 

@ Homogeneous concentrated liquid detergent composi- 
tions containing specific monoesters of dicarboxylic acids 
are disclosed. Substantial levels of nonionic surfactants are 
present. Preferred compositions additionally contain tow 
levels of oleic acid. 
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HOMOGENEOUS CONCENTRATED LIQUID DETERGENT COMPOSITIONS 
CONTAINING A MONOESTER OF A DICARBOXYLIC ACID 

Jean WEVERS 
Frederick Edward HARDY 
Christian Roland BARRAT 



Technical Field 
The present invention relates to liquid detergent compo- 
sitions which include substantial levels of nonionic sur- 
factants and contain a monoester of a dicarboxylic acid as 
an hydrotrope. 

The compositions of the invention are stable, homoge- 
neous and give outstanding cleaning performance. 

Background of the Invention 

Concentrated homogeneous heavy duty liquid detergent 
compositions are well-known in the art. and have found 
commercial application. 

These compositions often comprise a mixture of anionic 
and nonionic surfactants, and generally contain electro- 
lytes; but it has been recognized that the presence of elec- 
trolytes in concentrated liquid detergent compositions can 
be detrimental to the solubility of nonionic surfactants and 
therefore hydrotropes and/or solvents are included in the 
compositions • 
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However, conventional hydrotropes are not suitable in 
compositions containing less than 50% of water. 

Cumene and xylene sulfonates in particular are not 
effective in such compositions. Other hydrotropes or compa- 
tibilizing agents, such as water-soluble solvents, can have 
deleterious effects: ethanol may lead to enzyme destabili- 
zation, and polyols are less desirable in presence of per- 
fumes. 

We have now found that these drawbacks can be overcome 
by the use of a specific class of monoesters which can 
function as hydrotropes in concentrated liquid detergent 
compositions containing less than 50% of water. 

We have also found that the compositions herein, in 
addition to stability benefits, show improved cleaning per- 
formance . 

The prior art relative to concentrated homogeneous heavy 
duty liquid detergent compositions is crowded and diverse. 
As an example U.S. Patent 4.285.841 discloses builder-free 
concentrated homogeneous liquid compositions containing a 
combination of anionic synthetic surface-active compounds, 
nonionic surface-active compounds and fatty acids. The 
manufacture of the like compositions containing less than 
50% water requires the utilization of substantial amounts of 
solvents and/or compatibilizing agents and even under those 
circumstances, remain of borderline stability having parti- 
cularly regard to levels and types of nonionics , fatty acids, 
especially saturated species, and optional electrolytes such 
as low levels of organic builders. 

The necessity to limit the level of nonionic surfactants 
due to increase of viscosity and phase separation problems 
is recognized e.g. in EP 0 074 134. 

Monoesters of dicarboxylic acids have been used for 
various purposes in detergent technology, for example: 

- as surfactants and softening agents, FR 772.538; 

- as emulsifying agents, FR 1.027.083; 

- as suds suppressors, DE 22 54 287; 
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- as soap rep^lacements, DE 11 33 061; 
- as builders, DE 22 28 252. 

The art-utilization of the dicarboxylic monoesters of 
the above references is different from, and not suggestive 
of the technology herein. 

It is an object of the present invention to provide 
stable/ homogeneous concentrated liquid detergent composi- 
tions, containing high levels of active ingredients, inclu- 
sive of nonionic surfactants and electrolytes. 

It is a further object of the present invention to 
provide a detergent composition with outstanding cleaning 
performance. 



Summary of the Invention 
The present invention relates to stable, homogeneous 
concentrated liquid detergent compositions, containing 

- less than 50% by weight of water; 

- from 10% to 50% by weight of a mixture of anionic and 
nonionic surface-active agents; 

characterized in that they further contain 

- at least 5% by weight, of the total composition, of a 
non-ionic surface-active agent; 

- from 2% to 50% by weight of a water-insoluble mono- 
ester of a dicarboxylic acid having the formula 



0 O 
- O - C - " ^ " °^ 



wherein Rj^ is an alkyl or alkylaryl-group having from 8 to 
20 carbon atoms, R2 is a saturated or unsaturated 
aliphatic moiety having from 1 to 8 carbon atoms or a 
saturated or unsaturated cyclic moiety with the proviso that 
the sum of the carbon atoms in R^ + R2 is at least 12. 
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The compositions of the invention have a pH, 1% soluti 
in water at 20°C, in the range of from 6 to 9. 



Detailed Description of the Invention 

Organic synthetic surface-active agents 

The surface-active agents can be selected from anionic 
synthetic and nonionic surfactants. While these surfactant 
components can be used over a wide concentration range, they 
are normally used in levels ranging from 10% to 50% by 
weight of the detergent compositions. 

Anionic surfactants 

Suitable anionic synthetic surface-active agents can be 
selected from the group of sulfonates and sulfates. The 
like anionic surfactants can be represented by the general 
formula R SO^M wherein R"^ represents a hydrocarbon 
group selected from the group consisting of straight or 
branched alkyl radicals containing from 8 to 24 carbon atoms 
and alkyl phenyl radicals containing from 9 to 15 carbon 
atoms in the alkyl group. M is a salt forming cation which 
typically is selected from the group consisting of sodium, 
magnesium , potassium, ammonium, monoalkanolammonium, 
dialkanolammonium, tr ialkanolammonium and mixtures thereof. 

A preferred synthetic anionic surfactant is a water- 
soluble salt of an alkylbenzene sulfonic acid containing 
from 9 to 15 carbon atoms in the alkyl group. Another pre- 
ferred synthetic anionic surfactant is a water-soluble salt 
of an alkyl polyethoxylate ether sulfate wherein the alkyl 
group contains from 8 to 24 carbon atoms and having from 1 
to 20 ethoxy groups. 

Wonionic surfactants 

The nonionic surface-active agents are present in a 
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level of at least 5% by weight of the total composition, 
preferably from 8% to 20% by weight of the total composi- 
tion. 

The nonionic surfactant components contain a hydrophobic 
organic radical condensed with an ethylene oxide hydrophilic 
moiety. All ethoxylated nonionic surfactants which are 
known to be suitable for use in detergent application can be 
used in the compositions of this invention. Preferred 
nonionic species herein are polyethoxylates derived from 
primary and secondary aliphatic alcohols having from 8 to 24 
carbon atoms, and having a HLB (hydrophilic-liphilic 
balance) in the range from 9 to 15. These preferred 
ethoxylates frequently contain from 2 to 14 moles of 
ethylene oxide per mole of hydrophobic moiety. The 
hydrocarbyl chain (hydro- phobic moiety) can be represented 
by linear or branched fatty alcohols. 

A preferred class of nonionic ethoxylates is represented 
by the condensation product of a fatty alcohol having from 
12 to 15 carbon atoms and from 4 to 10 moles of ethylene 
oxide per mole of fatty alcohol. Suitable species of this 
class of ethoxylates include: the condensation product of 
C^2"^15 oxo-alcohols and 7 moles of ethylene oxide per 
mole of alcohol; the condensation product of narrow cut 
C^^-'Cj^^ oxo-alcohols and 7 or 9 moles of ethylene, oxide 
per mole of fatty (oxo) alcohol; the condensation product of 
a narrow cut ^i2~^13 ^^^^^ (oxo) alcohol and 6.5 moles of 
ethylene oxide per mole of fatty alcohol; and the conden- 
sation products of a C^^q-C^^ coconut fatty alcohol with 
a degree of ethoxylation (moles EO/mole fatty alcohol) in 
the range from 5 to 8. The fatty oxo alcohols while mainly 
linear can have, depending upon the processing conditions 
and raw material olefins, a certain degree of branching, 
particularly short chain such as methyl branching. A degree 
of branching in the range from 15% to 50% (weight %) is 
frequently found in commercial oxo-alcohols. 
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Preferred nonionic ethoxylated components can also be 
represented by a mixture of 2 separately ethoxylated nonio- 
nic surfactants having a different degree of ethoxylation. 
For example, the nonionic ethoxylate can be represented by 
mixtures of a first ethoxylated surfactant contaning from 3 
to 7 moles of ethylene oxide per mole of hydrophobic moiety 
and a second ethoxylated species having from 8 to 14 moles 
of ethylene oxide per mole of hydrophobic moiety. A pre- 
ferred nonionic ethoxylated mixture contains a lower ethoxy- 
late which is the condensation product of a ^12~^15 
oxo-alcohol, with up to 50% (wt) branching, and from about 3 
to 7 moles of ethylene oxide per mole of fatty oxo-alcohol, 
and a higher ethoxylate which is the condensation product of 
^ ^16~^19 oxo-alcohol with more than 50% (wt) branching 
and from about 8 to 14 moles of ethylene oxide per mole of 
branched oxo-alcohol. 

The anionic and nonionic surface-active agents are 
frequently used in a weight ratio anionicrnonionic of from 
4:1 to 1:4, preferably 2:1 to 1:2. 

The monoesters 

The water- insoluble monoesters useful herein can be pre- 
pared by known methods from a selected class of dicarboxylic 
acids (or anhydrides) and alcohols. The said monoesters 
have the formula: 



I li 
- O - C - - C - OH 

wherein R^ is an alkyl or alkylaryl group having from 8 to 
20 carbon atoms; R^ is preferably straight chain but may 
be branched ; R2 is a saturated or unsaturated aliphatic 
moiety having from 1 to 8 carbon atoms, or a saturated or 
unsaturated cyclic moiety. Substituents such as alkyl 
groups may be branched on the Rj chain. 
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The criticality of the dicarboxylic acids and alcohols 
useful herein is defined by the sum of the carbon atoms in 
^1 ■*■ ^2' ^^ich must be at least 12, preferably 14 to 26. 

Examples -of suitable dicarboxylic acids and/or 
anhydrides used to prepare "the monoesters herein include 
malonic, succinic, glutaric, adipic, pimelic, suberic, 
azelaic, sebacic, maleic, fumaric, phtalic, isophtalic, 
terephtalic, diphenic acids/anhydrides. 

Examples of suitable alcohols used to prepare said 
monoesters include aliphatic alcohols like octanol, nonanol 
decanol, undecanol, dodecanol, tridecanol tetradecanol , 
pen tadecanol , hexadecanol , heptadecanol , octadecanol , 
nonadecanol, duodecanol , and phenol derivatives of the same 
alcohols. 

Most preferred monoesters for use herein include 
succinates, such as dodecanol succinate, phtalates such as 
tridecanol phtalate, tetradecanol phtalate, pentadecanol 
phtalate, hexadecanol phtalate, heptadecanol phatalate, 
octadecanol phtalate. The term "phtalate" herein encompasses 
esters obtained from phtalic, isophtalic, or terephtalic 
anhydrides; the monoesters described hereinabove are present 
at levels ranging from 2% to 50% by weight of the 
composition, preferably from 8% to 30% by weight. 

The compositions herein contain less than 50% usually 
from 15% to 40% by weight of water. 

The claimed compositions are further characterized by a 
pH, measured in 1% by weight aqueous solution, in the range 
from about 6 to 9. 

Optional Ingredients 



In addition to the essential ingredients described here- 
inbefore, the compositions herein frequently contain a 
series of optional ingredients which are used for their 
known functionality in conventional quantities. 

A first example of the like optional ingredients is 
represented by adjunct surfactants. 
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Such optional Burfactante include: 

- water-soluble amine oxides containing one aUyl aoiety of 
from about 10 to 24 carbon atoas and two noieties selected 
from the group consisting of alkyl moieties and hydroxyalkyl 
moieties containing from 1 to about 3 carbon atoms. Speci- 
fic examples are: dodecyldimethylamine oxides dodecyldie- 
thylamine oxide, tetradecyldi (hydroxyethyl )amine oxide; 

- alk(en)yl succinates of the formula: 



«2 



I 

Rj^ - CH - CH - COOH 
COOH 

wherein is an allc{en)yl radical, having from 10 to 20 
C-atoms. and R^ is hydrogen or C^^-C^ alkyl. 

Specific examples of the above succinates are 2-dodece- 
nylsuccinic acid. 2-tetradecenylsuccinic acid. 2-hexade- 
cenylsuccinic acid, decyl succinic acid, dodecyl succinic 
acid and tetradecyl succinic acid and the water-soluble 
salts thereof. 

The adjunct surfactants can also be represented by 
ampholitic surface-active agents, such as sodium 3-(dodecyl- 
amino)propionate. and sodium 3- (dodecylamino)propane-l-sul- 
fonate. and by zwitterionic surfactants such as (N.N-dime- 
thyl-N-hexadecylammonio)-2-hydroxypropane-l-sulfonate. 

The adjunct surfactant does not represent more than 35 
%. preferably 20 \ by weight, of the sum of essential 
anionic-nonionic surfactant component plus adjunct 
surfactant. 

Other examples of optional ingredients can include fatty 
acids, saturated and/or unsaturated, and the corresponding 
soaps, water-insoluble solvents, enzymes, enzyme stabili- 
zers, polyacids. suds regulants. brighteners. perfumes, 
antioxidants, dyes, antioxidants, bactericides, corrosion 
inhibitors, fabric-softening agents, phase regulants and the 
like. 
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Suitable fatty acids, saturated or unsaturated, have 
from 10 to IB carbon atoms in the alkyl chain. Preferred 
are unsaturated species having from 14 to 18 carbon atoms in 
the alkyl chain, most preferably oleic acid. The corres- 
ponding soaps can equally be used. The optional fatty 
acid/soaps are used in levels up to 10% preferably from 1\ 
to 8\ by weight (of the composition)* The fatty 
acids/soaps, among others, act as suds modif iers/regulants . 

Detergent enzymes generally aid and augment the removal 
of specific stains. Suitable enzymes can be represented by 
proteases, amylases, lipases, glucose-oxidases . cellulase. 
or mixtures thereof. Proteases and amylases are preferred 
in the claimed liquid concentrated compositions. They are 
frequently employed in a level from about 0.01% to about 1%. 

All generally known enzyme stabilizing systems can be 
used in the compositions herein in the art established 
level. Examples of suitable stabilizing systems include 
short ^ chain carboxylic acid, particularly formic acid 
in combination with low level of calcium, boric acid and the 
water-soluble salts thereof possibly in combination with 
polyols. 

Another preferred optional ingredient is represented by 
a polyacid or mixture of polyacids in an amount from about 
0.05% to about 2% by weight. Suitable polyacids are those 
having one pK value of at least 5. Preferred polyacid 
species for use herein can be represented by 
organophos phonic acids , particularly alkylene-polyamino- 
polyalkylene phosphonic acids such as ethylene diamine 
tetramethylenephosphonic acid, and diethylene tr iarainepenta- 
methylenephosphonic acid or the salts thereof. 



0200264 



Non-fatty acid detergent suds regulants can also be 
used. Preferred species include alkylated polysiloxanes 
such as dimethylpolysiloxane also frequently termed 
silicone. The silicones are frequently used in a level not 
exceeding 0.5%, most preferably between 0.01% to 0.2% by 
weight. 



Soil release polymers can also be incorporated in the 
compositions herein. Suitable species of such release poly- 
mers are described in U.S. Patent Application Serial Number 
684.511, filed December 21, 1984, incorporated herein by 



reference. 



The phase regulant is a further optional ingredient in 
the compositions herein. This component together with water 
can constitute the solvent matrix for the claimed concen- 
trated liquid compositions. Suitable ingredient classes 
include lower aliphatic alcohols having from 2 to 6 carbon 
atoms and from 1 to 3 hydroxyl groups, ethers of diethylene- 
glycol and lower aliphatic monoalcohols having from 1 to 4 
carbon atoms. Specific examples of phase regulants are: 
ethanol; n-propanol; isopropanol; butanol; 1,2-propanediol; 
1,3-propanediol; monomethyl-, ethyl-, propyl-, and monobutyl 
ethers of di-ethylene glycol. 
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The claimed invention is illustrated and clarified with 
the aid of the following examples. 

Heavy duty concentrated liquid detergents have been 
prepared as follows. 



Ingredients 

Dodecylbenzenesulphonic 
acid 

C13-15 E07 



% by weight 



Comp.A Ex. I Ex. II Ex. Ill 

10.00 10.00 5.00 5.00 
15.00 15.00 10.00 10.00 



till T^Vi !i 4* ei — T*!? A 1 ^ 

suxpna te- liiiA saic 


5,00 


5.00 


5.00 




uiecnyxenecriaininepen ta- 
methylenephosphonic acid 


1.00 


1.00 


1.00 


1.00 


Citric acid-Na salt 


2.00 


2.00 


2.00 


2.00 


Sodiuraf orinate 


2.00 


2.00 


2.00 


2.00 


^12.14 fatty acids, Na salt 


- 


- 


10.00 


— 


2-Dodecenylsuccinate-Na salt 




_ 




10.00 


Sodiumtoluenesulphonate 


10.00 








Dodecanol-succinic anhydride 
monoester-Na salt 




10.00 


10.00 


10.00 


Tr ie thanolamine 


10.00 


10.00 


6.00 


6.00 


Protease 


1.00 


1.00 


1.00 


1.00 


Amylase 


0.10 


0.10 


0.10 


0.10 


Fluorescent whitening agent 


0.20 


0.20 


0.20 


. 0.20 


Perfume 


0.50 


0.50 


0.50 


0.50 


Ethanol 


10.00 


10.00 


10.00 


10.00 


Water 




up 


to 100 




PH 


7.8 


7.8 


7.8 


7.8 
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The above concentrated compositions contain less than 
40% of water. 

Nonionic Surfactant is present at a high level, and 
several electrolytes are included. 

Phase stability testing has resulted into a clear 
homogeneous stable solution for the compositions of Examples 
If II, Illr where dodecanol-succinic anhydride monoester 
salt was used as an hydrotrope. 

On the contrary, prior art composition A containing a 
conventional hydrotrope revealed a high degree of phase 
instability, resulting into phase separation. 

In addition, following concentrated heavy duty liquid 
compositions have been prepared. 



% by weight 

Ingredients Ex. IV 

Dodecylbenzenesulphonic acid 10.00 lOToo 

^13-15 E07 15.00 10.00 

Coconut (C12-C14) alkyl- 

sulphate-TEA salt 5. 00 5,00 

Diethylenetr iaminepenta- 

methylenephosphonic acid 1.00 1.00 

Citric acid-Na salt 2.00 2.00 

Sodiumf ormate 2.00 2.00 

Dodecanol-succinic anhydride 

monoester-Na salt 20.00 20.00 

Tr iethanolamine 10.00 10.00 

Protease 1.00 1.00 

Amylase 0.10 0.10 

Fluorescent whitening agent 0.20 0.20 

Perfume 0.50 0.50 

Ethanol 10.00 10.00 

Water up to 100 
PH 7.8 
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The compositions of Examples I, iv, and V have been 
performance tested. 

This performance evaluation (1) has revealed significant 
improvements for the compositions of Examples I, IV, and V, 
vs. prior art composition A. 



Stain-type 


Comp. A 


% removal 
Ex. I Ex. IV 


Ex.V 


Greasy (2) 


20 


50 


60 


50 


Tea 


15 


25 


35 


35 


Blood 


40 


55 


60 


62 



(1) Small scale launder-o-meter testing; heat-up cycle 
to 60*C - total wash time; 50 minutes. 

(2) Average between lipstick, make-up, shoe-polish. 
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CLAIMS 

1. ft concentrated homogeneous liquid detergent composi- 
tion containing: 

a) from 10% to 50% by weight of a mixture of anionic 
synthetic and nonionic, surf ace-actiue agents; 

b) less than 50% by weight of water; 
and, if desired, 

c) conventional leuels of optional ingredients, 
characterized in that, 

d) the composition also contains from 2% to 50% by weight 
of a water-soluble monoester of a dicarboxylic acid 
having the formula 

0 p 

Rj - O - C - - C - OH 

wherein is an alkyl- or or alkylaryl-group having from 

8 to 20 carbon atoms, R^ is an aliphatic moiety having 
from 1 to 8 carbon atoms or a saturated or unsaturated 
cyclic moiety with the proviso that the sum of the carbon 
atoms in R^ + R^ Is at least 12, 

e) the non-ionic surface-active agent is present at a level 
of at least 5% by weight of the total composition; and 

f) said composition has a pH, 1% solution in water at 20*'C, 
in the range of from 6 to 9 . 

2. The composition in accordance with Claim 1 wherein 
the weight ratio of anionic to nonionic surface-active 
agents is in the range from 4:1 to 1:4. 

3 . The composition in accordance with claim 2 wherein 
the sum of the carbon atoms in + is in the range 
from 14 to 26. 
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4. The composition in accordance with Claim 3 wherein 
the water soluble monoester is selected from the group 
consisting .. of dodecanol succinate, tridecanol phtalate, 
tetradecanol phtalate, pentadecanol phtalate, hexadecanol 
phtalate, heptadecanol phtalate, octadecanol phtalate. 

5. The composition in accordance with claim 1 wherein 
the water-soluble monoester is present at levels of from 8 % 
to 30 % by weight. 

6. The composition in accordance with Claim 1 wherein 
the nonionic surfactant component represents from 8 % to 
20 % by weight of the total composition. 

7. The composition in accordance with Claim 6 wherein 
the weight ratio of anionic to nonionic surface-active agent 
is in the range from 2j1 to 1;2. 

8. The composition in accordance with Claim 1 which 
contains from 15 % to 40 % by weight of water. 

9. The composition in accordance with Claim 1 which in 
addition, contains from 1 % to 8 % by weight of a 
C^Q-C^g fatty acid. 

10. The composition in accordance with Claim 8 which in 
addition contains from 0.01 % to 0.25 % by weight of an 
antioxidant. 



